In the present paper, a bivariate generalization of the q-Szász-Mirakjan-Kantorovich operators is constructed by q R -integral and these operators' weighted A-statistical approximation properties are established. Also, we estimate the rate of pointwise convergence of the proposed operators by modulus of continuity. MSC: 41A25; 41A36
Introduction
In 
, b n is a sequence of positive numbers such that lim x→∞ b n = ∞.
Recently, q-type generalization of Szász-Mirakjan operators, which was different from that in [] , was introduced, and the convergence properties of these operators were studied by Mahmudov [] . Weighted statistical approximation properties of the modified q-Szász-Mirakjan operators were obtained in [] . Also, Durrmeyer and Kantorovich-type generalizations of the linear positive operators based on q-integers were studied by some authors. The Bernstein-Durrmeyer operators related to the q-Bernstein operators were studied by Derriennic [] . Gupta [] introduced and studied approximation properties of q-Durrmeyer operators. The generalizations of the q-Baskakov-Kantorovich operators http://www.journalofinequalitiesandapplications.com/content/2013/1/324 were constructed and weighted statistical approximation properties of these operators were examined in [] and [] . The q-extensions of the Szász-Mirakjan, Szász-MirakjanKantorovich, Szász-Schurer and Szász-Schurer-Kantorovich operators were given shortly in [] . Generalized Szász Durrmeyer operators were studied in [] . With the help of q R -integral, Örkcü and Doğru [] introduced a Kantorovich-type modification of the q-Szász-Mirakjan operators as follows: In this study, we construct a bivariate generalization of the Szász-Mirakjan-Kantorovich operators based on q-integers and obtain the weighted A-statistical approximation properties of these operators. Now we recall some definitions about q-integers. For any non-negative integer r, the q-integer of the number r is defined by
where q is a positive real number. The q-factorial is defined as
Two q-analogues of the exponential function e x are given as
The following relation between q-exponential functions E q (x) and ε q (x) holds
In the fundamental books about q-calculus (see [, ] ), the q-integral of the function f over the interval [, b] is defined by
In order to generalize and spread the existing inequalities, Marinkovic et al. considered a new type of q-integral. So, the problems that ensue from the general definition of q-integral were overcome. The Riemann-type q-integral
This definition includes only a point inside the interval of the integration.
Construction of the bivariate operators
The aim of this part is to construct a bivariate extension of the operators defined by (.).
, the bivariate extension of the operators K q n (f ; x) is as follows:
Also, f is a q R -integrable function, so the series in (.) converges. It is clear that the operators given in (.) are linear and positive. First, let us give the following lemma. http://www.journalofinequalitiesandapplications.com/content/2013/1/324
Then the following results hold for the operators given by (.):
and the equality in (.), we have
Then we have from the definition of q-factorial and K
. http://www.journalofinequalitiesandapplications.com/content/2013/1/324
Similarly, we write that
Now we compute the value K q  ,q  n (e  ; x, y). Applying the equalities
Similarly, we write 
.
Theorem  []
Let ω  (x, y) and ω  (x, y) be weight functions satisfying
Assume that T n is a sequence of linear positive operators acting from C
where
+x  +y  .
In [], using the concept of A-statistical convergence, Erkuş and Duman investigated a Korovkin-type approximation result for a sequence of positive linear operators defined on the space of all continuous real-valued functions on any compact subset of the real m-dimensional space. Now we recall the concepts of regularity of a summability matrix and A-statistical convergence. Let A := (a nk ) be an infinite summability matrix. For a given sequence x := (x k ), the A-transform of x, denoted by Ax := ((Ax) n ), is defined as (Ax) n := 
Proof LetK q ,n ,q ,n n be defined as
holds. By (ii) of Lemma , we get
So, we can write 
